Tutorial Texts Series
Introduction to the Series
The Tutorial Texts series was initiated in 1989 as a way to make the material presented in SPIE short courses available to those who couldn't attend and to provide a reference book for those who could. Typically, short course notes are developed with the thought in mind that supporting material will be presented verbally to complement the notes, which are generally written in summary form, highlight key technical topics, and are not intended as stand-alone documents. Additionally, the figures, tables, and other graphically formatted information included with the notes require further explanation given in the instructor's lecture. As stand-alone documents, short course notes do not generally serve the student or reader well.
Many of the Tutorial Texts have thus started as short course notes subsequently expanded into books. The goal of the series is to provide readers with books that cover focused technical interest areas in a tutorial fashion. What separates the books in this series from other technical monographs and textbooks is the way in which the material is presented. Keeping in mind the tutorial nature of the series, many of the topics presented in these texts are followed by detailed examples that further explain the concepts presented. Many pictures and illustrations are included with each text, and where appropriate tabular reference data are also included.
To date, the texts published in this series have encompassed a wide range of topics, from geometrical optics to optical detectors to image processing. Each proposal is evaluated to determine the relevance of the proposed topic. This initial reviewing process has been very helpful to authors in identifying, early in the writing process, the need for additional material or other changes in approach that serve to strengthen the text. Once a manuscript is completed, it is peer reviewed to ensure that chapters communicate accurately the essential ingredients of the processes and technologies under discussion.
The Tutorial Text series, which now numbers more than fifty titles, has expanded to include not only texts developed by short course instructors but also those written by other topic experts. It is my goal to maintain the style and quality of books in the series, and to further expand the topic areas to include emerging as well as mature subjects in optics, photonics, and imaging. 
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This book arose from a series of courses I presented on laser diode pumping. It covers a wide range of material, from the basics of laser resonators to advanced topics in laser diode pumping. The subject matter is presented in descriptive terms that will be understandable to the technical professional who does not have a strong foundation in fundamental laser optics. For the scientist or engineer with a more extensive background in laser design, the range and depth of the topics covered will provide a new and hopefully helpful perspective on development in this highly active area.
By presenting the material in courses to students from diverse backgrounds I have received numerous constructive comments that have been incorporated into the text. The modifications have enhanced the continuity of the technical material. As a result, this Tutorial Text represents an evolution from interactive classroom teaching to self-directed learning. I trust that the information presented will prove useful for those interested in diode pumping.
As the text is tutorial in nature, I have chosen not to include a comprehensive list of references. I have included a few general references and have cited papers that describe certain techniques in more detail than could be included in this book. In general, however, I have not provided the type of reference listing that one might expect in a review article on this subject and have therefore not been able to acknowledge much of the high-quality research that has been produced in this area over the past several decades.
Some of the material will become dated over time. The basic information presented in this book of course will not be affected by future developments, but for laser diodes the quoted costs and maximum output power levels will change. However, conclusions that are based on current (November 2000) numbers are readily modified when the relevant factors change. The book is generally explicit in terms of how these conclusions are reached, and the reader should have no problem including updated cost data using the paradigm provided in the text.
I want to end this section by thanking SPIE for offering me the opportunity to publish this book, and particularly Rick Hermann for helping overcome many of the difficulties that presented themselves. I also want to thank my family for their advice and support, my friends in France and the UK who made an important difference in my life, and my scientific colleagues, especially Joe Myers, who helped with the development of the concepts presented in the text. [YL MOCVD= metal organic chemical vapor deposition, a process for manufacturing laser diodes MTBF = mean time between failure n* = upper laser level population n i = average refractive index along the optical path within the laser resonator n m = refractive index of the m th optical component n o = dopant density NA = numerical aperture P = absorbed pump power P' = excitation pump rate P e = excess energy, i.e., the pump power less the threshold pump power P h = fraction of pump power deposited as heat P th = threshold pump power PBC = polarization beamsplitter cube PFN = pulse-forming network PPLN = periodically poled lithium niobate ROC = radius of curvature qcw = quasi-cw R = reflectivity R n = radius of curvature of the n th resonator mirror SHG = second harmonic generation SLM = single longitudinal mode T = transmission of output coupler T opt = optimum output coupling TEM nm = transverse electric and magnetic mode n,m TIR = total internal reflection w 0 = resonator mode waist (1/e amplitude point) w n = resonator spot size on mirror n z n = location of resonator mode waist with respect to mirror n
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